Introduction
The chemical composition and metabolism of the myocardium has been quite extensively studied during the last decades, both in normal and diseased hearts and after certain experimental manoeuvres, such as sudden increase in afterload or exposition to different agents. These (Shirey et al., 1972) .
The endomyocardial biopsy method introduced by Konno and Sakakibara (1963) has now been widely accepted. Numerous reports from different centres have confirmed the reliability and safety of the method (Somers et al., 1971; Torp, 1973; Ali et al., 1973; Mackay, Littler and Sleight, 1974; Hirota, Khaja and Abelmann, 1976; Petitier et al., 1976; Hess et al., 1977 (Peters, 1977) . The results show certain alterations in the activity of some enzymes in patients with congestive cardiomyopathy and left heart failure, suggesting abnormalities in mitochondrial function. The results have not yet permitted any definite conclusions but further work is certainly essential, as similar methods have been of great value in the investigation ofdiseases of, e.g. the liver and intestine. The electron-microscope now permits mitochondria clearly to be seen in cardiac biopsies, which helps to establish the correlation between structural and biochemical changes.
Methods and results
Some years ago, glucagon was popular in the treatment of heart failure. To evaluate the possible effect and mode of action of this substance, a longacting preparation of the drug, protamine-zincglucagon (kindly supplied by NOVO industries), was given to seven patients. The group consisted of patients with cardiomyopathy in heart failure as well as patients with other forms of heart disease with a fairly normal blood picture. All cases underwent complete right and left heart catheterization at rest and during exercise using routine methods (Torp, 1978) . After exercise, a biopsy was taken from the apical part of the right ventricle; 20 mg of the drug was then given intramuscularly and allowed to act for 45 minutes, after which the whole procedure, including biopsy, was repeated. The tissue samples were frozen at -70°C and stored until simultaneous analysis was made. Using a sensitive radioimmunoassay (Frandsen and Torp, 1978) , the tissue concentration of cyclic AMP in the two biopsies in each case was determined.
The haemodynamic data from the patients suggested that the drug had had some positive effect on the heart performance. The filling pressure of the left ventricle, expressed as the mean pulmonary artery wedge pressure (Fig. la) , decreased, cardiac index ( Fig. lb) and stroke index (Fig. Ic) increased slightly at rest. The reaction of brachial artery mean pressure and heart rate is illustrated in Fig. 1d and e.
When plotting the mean values for the haemodynamic parameters against the plasma concentration of glucagon ( Fig. 2a and b) . it can be seen that the changes in haemodynamics coincide with an increase in glucagon concentration. This increase, from 0-2 to 0-3 ng eq/ml pancreatic GLI*, may seem slight, but is nevertheless highly significant (Heding, personal communication, 1972) . The figures for the tissue concentration of cyclic AMP (Table 1) show that the individual values within the group of patients correspond quite well. There is no significant increase in the concentration of cyclic AMP after administration of glucagon in a dose causing haemodynamic effects. The aim of the study was to investigate the effect of glucagon upon the cyclic AMP-adenyl cyclase system, but the results did not support earlier work, indicating that the beneficial effect of the hormone on heart performance is mediated through the activation of adenyl cyclase (Gold et al., 1970) . Without penetrating any further into the mode of action of glucagon, it can also be noted, that the same lack of increase of cyclic AMP was present in all the seven patients, regardless of their degree of heart failure. Other, more recent investigations (Wildenthal et al., 1976) The effect of alcohol on the heart has been quite extensively studied, chiefly haemodynamically, but even different pathological changes have been demonstrated in animals and in man (Mitchell and Cohen, 1970) . To the best of the author's knowledge, biochemical studies of the influence of alcohol on human myocardium have not so far been undertaken. Some experimental data have suggested that the ingestion of alcohol by animals leads to an accumulation of triglycerides in the myocardium (Alexander et al., 1977) . In an experimental study in the dog, a dose-related increase in triglyceride concentration in myocardial tissue was demonstrated during infusion of ethanol (Wong, 1974) . The increase occurred as early as 15 min after the start of the infusion. The triglyceride concentration was uniform within and between ventricles and endocardium, which justified the use of serial biopsies from the right ventricle for tissue sampling. Haemodynamically, a decrease of left ventricular performance occurred within 15 min. This temporal coincidence with the lipid accumulation suggests a cause-and-effect relationship.
In an attempt to reproduce these findings in man, the concentration of phospholipids and triglycerides in myocardial biopsies was measured. Biopsies were taken from four patients with cardiomyopathy undergoing routine heart catheterization. As a control, one average and one large-size biopsy were taken from each of a number of post-mortem cases. All specimens were analysed simultaneously using gas chromatography after removal of visible fat and connective tissue under a stereo microscope. The preliminary results (Belfrage et al., 1978) (e) Indvidual values for heart rate. BSA= body surface area. showed, on the other hand, a rather wide variation ( Using cardiac biopsy, the presence and distribution of foreign substances within the myocardium can be demonstrated. In a study of eight patients, 1-5 mCi of 201Tl was injected intravenously in connection with a routine investigation. A blood sample and a biopsy from the right ventricle were obtained simultaneously. After immersion in neutral formalin, the activity of 201Tl in the tissue sample and the blood was measured using a gammaspectrometer. Shortly summarizing, the results (Mattsson et al., 1978) showed an average activity in the tissue samples of 250 nCi/g, or 0-25 nCi per sample as the average wet weight was about 1 mg. The ratio of the activity between myocardium and blood was 25 :1. Even though the activity of injected radioactive thallium not has been quantified in the myocardium before, it was an unexpected finding that only 4%Y of the label was present in the heart 30 min after the injection. 
